: 3324, 2988, 2933, 2904, 2835, 1607, 1582, 1508, 1462, 1441, 1416, 1379, 1370, 1299, 1245, 1172, 1121, 1083, 1052, 1029, 908, 884, 827, 805, 785, 759, 732, 695 = 2985, 2933, 2833, 1754, 1730, 1465, 1447, 1390, 1369, 1348, 1267, 1218, 1185, 1149, 1108, 1026, 926, 858, 810 3453, 3064, 3029, 2965, 2933, 2842, 1598, 1490, 1449, 1387, 1353, 1320, 1183, 1171, 1139, 1122, 1071, 1028, 1014, 1001, 979, 931, 900, 856, 814, 797, 770, 759, 747, 728, 709, 697, 668 8, 149.4, 142.6, 142.0, 125.8, 125.6, 125.1, 124.6, 85.2, 79.9, 60.8, 34.4, 34.2, 31 .4,
ppm; IR (neat):
[ ] 3438, 3031, 2960, 2904, 2867, 1508, 1461, 1405, 1362, 1269, 1179, 1109, 1077, 1018, 974, 910, 826, 764, 732, 710 M in n-hexane, 1.25 mL, 2.00 mmol) was added to a solution of ((4R,5R)-
467 mg, 1.00 mmol) in THF (5 mL) at −78 °C and the resulting pale yellow mixture stirred for 10 min at this temperature and for another 90 min at ambient temperature before it was cooled again to −78 °C. PCl 3 (87 μL, 1.0 mmol) was introduced and the resulting colorless chlorophosphite solution stirred for 90 min at ambient temperature.
In parallel, n-BuLi (1.6 M in n-hexane, 0.63 mL, 1.00 mmol) as added to a solution of (+)-bis- 143.8, 142.7, 142.6, 142.3, 129.6, 129.6, 129.5, 128.6, 128.5, 128.3, 128.0, 128.0, 128.0, 127.9, 127.9, 127.8, 127.6, 127.5, 127.5, 127.4, 126.7, 111.6, 83.4, 83.4, 83.1, 82.8, 82.3, 82.2, 82.2, 52.7, 52.5, 27.8, 25.4, 21 .8 ppm; 31 P NMR (162 MHz, C 6 D 6 ): δ = 141.1 ppm; IR (neat): 3027, 2968, 2926, 1493, 1446, 1371, 1250, 1202, 1164, 1125, 1080, 1048, 1031, 1012, 996, 965, 877, 820, 784, 731, 695, 665 and 4Å molecular sieves (100 mg) in toluene (50 mL) at 0°C. The cloudy mixture was then heated to 60 °C for 1 h. After cooling to ambient temperature, the mixture was filtered under argon atmosphere, the filtrate was evaporated and the resulting yellowish foam was dissolved in THF (5 mL).
In parallel, nBuLi (1.6 M in n-hexane, 0.63 mL, 1.00 mmol) as added to a solution of (+)-bis-[(R)-1-phenylethyl]-amine (230 μL, 1.00 mmol) in THF (2 mL) at −10 °C and the resulting orange solution stirred at this temperature for 30 min before it was transferred via cannula to the chlorophosphite solution at −78 °C. The resulting orange mixture was stirred for 14 h at ambient temperature, the solvent was evaporated, the residue redissolved in toluene (5 mL) and the suspension stirred for 2 h at ambient temperature. 5, 147.0, 147.0, 143.8, 143.0, 142.0, 129.8, 129.7, 129.5, 128.6, 128.3, 128.2, 128.1, 128.0, 127.9, 127.8, 127.7, 127.4, 127.3, 127.2, 127.2, 126.7, 86.2, 85.1, 83.4, 83.1, 81.8, 81.7, 60.2, 60.0, 54.4, 54.3, 21 .6 ppm; 31 P NMR (162 MHz, C 6 D 6 ): δ = 139.7 ppm; IR (neat): υ = 3058, 3029, 2968, 2926, 2829, 1600, 1493, 1445, 1374, 1315, 1278, 1182, 1126, 1090, 1041, 1031, 1018, 966, 927, 915, 872, 817, 800, 786, 768, 747, 721, 693, 655 149.9, 149.7, 149.6, 144.5, 144.4, 144.4, 140.3, 140.3, 139.7, 129.7, 129.6, 129.3, 128.6, 128.3, 128.2, 128.1, 127.9, 127.8, 126.6, 124.9, 124.8, 124.6, 124.1, 85.4, 84.8, 83.1, 83.0, 81.6, 81.5, 59.9, 59.7, 52.2, 52.1, 34.5, 34.4, 34.4, 34.3, 31.5, 31.5, 31.4 2867, 1602, 1510, 1494, 1460, 1393, 1362, 1269, 1187, 1126, 1107, 1043, 1019, 966, 926, 840, 830, 785, 765, 751, 697, 674 2, 148.7, 148.0, 147.9, 147.7, 146.9, 146.5, 145.9, 133.3, 133.0, 132.6, 132.0, 131.7, 131.3, 131.2, 130.8, 130.4, 128.9, 127.7, 127.5, 126.8, 126.8, 126.8, 125.4, 125.1, 125.1, 124.4, 124.3, 123.7, 120.9, 120.7, 120.5, 119.8, 34.2, 34.0, 30.8, 30.6, 30.5, 29.9, 27.9, 26.2, 25.3, 24.9, 24.0, 24.0, 23.9, 23.7, 22.4, 21 .9 ppm; 31 P NMR (121 MHz, CDCl 3 ): δ = 142.3 ppm; IR (neat): υ = 3058, 2959, 2926, 2868, 1606, 1494, 1447, 1402, 1381, 1361, 1315, 1240, 1202, 1147, 1115, 960, 927, 853, 823, 795, 747, 695 
[(3aR,8aR)-4,4,8,8-Tetrakis(4-methoxyphenyl)-2,2-dimethyl-N,N-bis((R)-1-phenylethyl)-tetrahydro-[1,3]dioxolo[4,5-e][1,3,2]dioxaphosphepin-6-amine] gold(I)chloride (12b).
Prepared analogously as a white solid (302 mg, 94% 5, 145.4, 144.3, 141.8, 141.7, 141.5, 141.4, 138.8, 129.6, 129.1, 129.1, 128.9, 128.8, 128.7, 128.6, 128.5, 128.2, 128.2, 127.8, 127.7, 127.2, 89.5, 89.5, 86.1, 84.6, 81.2, 81.0, 60.2, 60.0, 53.4, 53.3, 20.9 ppm; 31 P NMR (162 MHz, C 6 D 6 ): δ = 113.7 ppm; IR (neat): υ = 3058, 3034, 2974, 2933, 2833, 1600, 1494, 1445, 1378, 1349, 1318, 1281, 1197, 1132, 1122, 1085, 1052, 1027, 1016, 1000, 961, 935, 912, 901, 859, 790, 767, 745, 725, 694, 679, 657 9, 151.8, 151.1, 150.7, 142.6, 142.5, 141.6, 141.6, 139.1, 139.0, 136.4, 136.4, 129.8, 129.0, 128.6, 128.4, 128.4, 128.3, 127.7, 127.5, 125.8, 125.3, 124.2, 90.6, 90.5, 86.1, 82.7, 81.3, 81.2, 59.9, 59.7, 53.2, 53.2, 34.7, 34.6, 34.5, 34.4, 31.5, 31.4, 31.3, 30.2, 27 .1, 21.1 ppm; 31 P NMR (162 MHz, C 6 D 6 ): δ = 113.7 ppm;
IR (neat):
[ ] 2961, 2868, 1611, 1509, 1451, 1393, 1363, 1270, 1200, 1124, 1107, 1054, 1019, 999, 970, 950, 934, 870, 839, 816, 787, 765, 749, 697, 677 148.7, 148.7, 147.9, 147.7, 147.0, 146.9, 146.3, 139.9, 139.9, 133.5, 133.4, 133.0, 132.8, 131.8, 131.3, 131.0, 130.9, 130.6, 130.0, 128.3, 128.1, 128.0, 127.9, 127.4, 127.2, 126.8, 126.1, 126.0, 125.3, 124.0, 121.6, 121.3, 120.5, 119.1, 53.6, 34.4, 34.4, 31.5, 31.4, 30.9, 30.3, 27.6, 26.7, 25.7, 25.2, 24.9, 24.3, 24.1, 24.0, 23.9, 23.6, 23.4, 22.6, 19.5 ppm; 31 P NMR (162 MHz, CDCl 3 ): δ = 118.7 ppm; IR (neat): υ = 2960, 2926, 2869, 1606, 1495, 1452, 1404, 1381, 1361, 1314, 1208, 1138, 1105, 1053, 1020, 992, 967, 933, 877, 776, 750 (10 mL) was stirred for 10 min before the precipitated silver salts were allowed to settle during 10 min. The supernatant solution of the cationic gold catalyst was transferred under Ar to a Schlenk flask and cooled to −25°C before 1,3,5-trimethyl-2-vinylbenzene 10 (644 mg, 4.00 mmol) and 2-methylbut-3-yn-2-yl pivalate 9 (168 mg, 1.00 mmol) were successively added. The resulting mixture was stirred until TLC showed complete conversion of the substrate. The mixture was filtered through a plug of silica (EtOAc), the filtrate was evaporated, and the residue purified by flash chromatography (nhexane/EtOAc, 80:1) to give the title compound as a colorless oil (204 mg, 65%). 5, 140.3, 138.4, 135.2, 132.6, 128.3, 119.0, 38.6, 26.8, 20.7, 20.3, 19.1, 19.0, 18.4, 11.7 ppm; IR (neat): υ = 2960 IR (neat): υ = , 2918 IR (neat): υ = , 2865 IR (neat): υ = , 1743 IR (neat): υ = , 1682 IR (neat): υ = , 1612 IR (neat): υ = , 1479 IR (neat): υ = , 1455 IR (neat): υ = , 1395 IR (neat): υ = , 1368 IR (neat): υ = , 1285 IR (neat): υ = , 1260 IR (neat): υ = , 1192 IR (neat): υ = , 1121 IR (neat): υ = , 1062 IR (neat): υ = , 1030 = 172.7, 171.9, 144.9, 134.0, 129.1, 128.3, 126.9, 125.7, 62.6, 52.7, 52.3, 51.8, 44.6, 44.4, 40.1, 38.9, 18.8, 18.8 ppm; IR (neat): υ = 2951 IR (neat): υ = , 2909 IR (neat): υ = , 1731 IR (neat): υ = , 1601 IR (neat): υ = , 1494 IR (neat): υ = , 1433 IR (neat): υ = , 1370 IR (neat): υ = , 1331 IR (neat): υ = , 1248 IR (neat): υ = , 1204 IR (neat): υ = , 1173 IR (neat): υ = , 1158 IR (neat): υ = , 1094 IR (neat): υ = , 1063 IR (neat): υ = , 1027 IR (neat): υ = , 1002 0, 171.3, 144.9, 135.5, 134.1, 129.0, 128.5, 128.5, 128.3, 128.2, 127.8, 127.0, 125.7, 67.2, 67.1, 63.0, 51.8, 44.7, 44.4, 40.1, 39.0, 18.8, 18.8 ppm; IR (neat) : 3063, 3030, 2926, 2853, 1728, 1601, 1494, 1453, 1370, 1330, 1229, 1202, 1173, 1151, 1116, 1095, 1059, 1028, 1000, 972, 908, 883, 842, 790, 734, 695 6, 170.8, 145.3, 135.2, 128.3, 127.8, 127.1, 125.6, 81.2, 80.7, 64.6, 51.8, 45.1, 44.2, 39.9, 38.6, 27.8, 18.8, 18.8 ppm; IR (neat): υ = 3058, 3027, 3004, 2954 IR (neat): υ = 3058, 3027, 3004, , 2979 IR (neat): υ = 3058, 3027, 3004, , 2954 IR (neat): υ = 3058, 3027, 3004, , 2934 IR (neat): υ = 3058, 3027, 3004, , 2906 IR (neat): υ = 3058, 3027, 3004, , 1741 IR (neat): υ = 3058, 3027, 3004, , 1721 IR (neat): υ = 3058, 3027, 3004, , 1601 IR (neat): υ = 3058, 3027, 3004, , 1493 IR (neat): υ = 3058, 3027, 3004, , 1477 IR (neat): υ = 3058, 3027, 3004, , 1452 IR (neat): υ = 3058, 3027, 3004, , 1392 IR (neat): υ = 3058, 3027, 3004, , 1364 IR (neat): υ = 3058, 3027, 3004, , 1330 IR (neat): υ = 3058, 3027, 3004, , 1296 IR (neat): υ = 3058, 3027, 3004, , 1284 IR (neat): υ = 3058, 3027, 3004, , 1270 IR (neat): υ = 3058, 3027, 3004, , 1257 IR (neat): υ = 3058, 3027, 3004, , 1218 IR (neat): υ = 3058, 3027, 3004, , 1167 IR (neat): υ = 3058, 3027, 3004, , 1142 IR (neat): υ = 3058, 3027, 3004, , 1115 IR (neat): υ = 3058, 3027, 3004, , 1098 IR (neat): υ = 3058, 3027, 3004, , 1074 IR (neat): υ = 3058, 3027, 3004, , 1064 IR (neat): υ = 3058, 3027, 3004, , 1051 IR (neat): υ = 3058, 3027, 3004, , 1036 IR (neat): υ = 3058, 3027, 3004, , 1022 7, 143.5, 132.3, 131.8, 129.5, 128.5, 128.1, 127.1, 126.1, 53.8, 53.0, 51.8, 43.7, 42.8, 21.5, 18.9, 18 .6 ppm; IR (neat): 3058, 3025, 2977, 2964, 2917, 2886, 2865, 1729, 1596, 1494, 1469, 1450, 1398, 1368, 1335, 1320, 1303, 1291, 1247, 1216, 1185, 1157, 1120, 1087, 1051, 1021, 1003, 970, 915, 860, 839, 818, 807, 756, 717, 706, 698, 663 9, 172.1, 145.3, 136.6, 130.9, 128.3, 126.9, 125.7, 62.7, 52.8, 52.5, 51.3, 45.1, 43.9, 40.2, 39.6, 29.4, 29.2, 27.3, 27.0, 26.3 ppm; IR (neat): , 2925, 2852, 1731, 1600, 1493, 1448, 1433, 1330, 1257, 1244, 1199, 1170, 1097, 1069, 1058, 1029, 1003, 961, 921, 894, 852, 819, 793, 739, 698 8, 172.0, 157.7, 137.2, 134.5, 128.9, 128.2, 127.9, 113.8, 62.6, 55.2, 52.8, 52.4, 51.0, 44.8, 44.3, 40.1, 39.0, 29.7, 18.9, 18 .8 ppm; IR (neat):
physical and spectr
Dimethyl carboxylate (25).
υ = 2951, 2910, 2851, 1730, 1609, 1582, 1509, 1433, 1370, 1332, 1299, 1242, 1204, 1174, 1158, 1108, 1092, 1064, 1035, 1002, 983, 917, 822, 807, 754, 686 142.3, 133.9, 133.6, 132.1, 129.5, 128.2, 127.6, 127.5, 126.0, 125.8, 125.1, 124.8, 62.6, 52.8, 52.4, 52.0, 44.5, 40.2, 39.0, 18.9, 18.9 ppm; IR (neat): υ = 3053, 3008, 2958 IR (neat): υ = 3053, 3008, , 2917 IR (neat): υ = 3053, 3008, , 2851 IR (neat): υ = 3053, 3008, , 1753 IR (neat): υ = 3053, 3008, , 1730 IR (neat): υ = 3053, 3008, , 1630 IR (neat): υ = 3053, 3008, , 1596 IR (neat): υ = 3053, 3008, , 1507 IR (neat): υ = 3053, 3008, , 1431 IR (neat): υ = 3053, 3008, , 1369 IR (neat): υ = 3053, 3008, , 1328 IR (neat): υ = 3053, 3008, , 1309 IR (neat): υ = 3053, 3008, , 1287 IR (neat): υ = 3053, 3008, , 1273 IR (neat): υ = 3053, 3008, , 1243 IR (neat): υ = 3053, 3008, , 1230 IR (neat): υ = 3053, 3008, , 1195 IR (neat): υ = 3053, 3008, , 1177 IR (neat): υ = 3053, 3008, , 1154 IR (neat): υ = 3053, 3008, , 1138 IR (neat): υ = 3053, 3008, , 1121 IR (neat): υ = 3053, 3008, , 1088 IR (neat): υ = 3053, 3008, , 1068 IR (neat): υ = 3053, 3008, , 1056 IR (neat): υ = 3053, 3008, , 1027 IR (neat): υ = 3053, 3008, , 1006 2, 134.7, 129.7, 129.0, 127.3, 125.7, 125.1, 125.1, 52.1, 50.4, 46.8, 42.8, 31.1, 21.8, 21 .5 ppm; IR (neat): enantiomer properties m (3aS,7aR)- 3029, 2923, 2859, 1597, 1493, 1452, 1398, 1376, 1339, 1305, 1288, 1263, 1217, 1159, 1108, 1089, 1063, 1029, 1014, 911, 844, 814, 778, 728, 707, 673, 656 ethanol/water = 90/10, flow rate = 1.0 mL/min; major enantiomer t R = 11.17 min; minor enantiomer t R = 12.15 min. The physical and spectroscopic properties matched those described in the literature. 
